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@ Qas distribution plate for fluidisatfon. 

@ The present Invention relates to a fluidlsed bed apparatus 
(1) comprising a fluidisation grid (2) arranged in the lower part 
of this apparatus, this grid being provided at its centre v;flth a 
circular aperture (5) communicating with a discharge cham- 
ber 19) and occurring in the form of a surface of revolution 
, consisting of the Joined lateral surfaces of at least two coaxial 
truncated cones of revolution (TCi, TC2), virtual vertices of 
which are oriented downwards. 
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GAS DISTRIBUTION PLATE FOR FLUIDISATIOK 

The present Invention relates to a fluldlsed bed apparatus 
comprising a fluldlsatlon grid (I.e. a gas distribution plate) with 
a plurality of surfaces having different slopes, this fluldlsatlon 
grid being In communication with a withdrawal chamber, and also the 

5 application of thla apparatus to various processes comprising the 
use of a fluldlsed bed. 

It Is known that a solid in powder form Is brought into 
fluldlsatlon In a rising gas stream when the whole of the solid and 
gaseous phases form a dense and homogeneous bed possessing the 

10 apparent characteristics of a fluid. Fluldlslng a solid In powder 
form Is generally an easy operation, when the speed of the gas 
stream is adapted to the particle size of the powdery solid. It 
requires regular distribution of the fluldlslng gas In the bed of 
fluldlsed solid* This distribution is commonly obtained by a 

15 fluldlsatlon grid arranged In the bottom part of the fluldlsed bed 
apparatus • 

Such a fluldlsatlon grid is a device provided with apertures 
and the gas stream introduced beneath the grid has to be distributed 
evenly through these apertures. 

20 In numerous Industrial applications employing the fluldlsatlon 

technique, the fluldlsatlon grid is provided with an outlet 
permitting of the discharge of the manufactured products, either 
continuously or at the end of the operation If the process Is 
discontinuous* This la the case In particular for processes of 

25 granulation of solid substances In powder form, such as chemical 
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fertilizers, cement, lime, glass povder, abrasive suba^tances, 
mineral or organic substances, combuBtlble substances, food products 
or pharmaceutical products. In other processes enploying the 
fluldlsatlon technique, it is important to be able to discharge 

5 rapidly from the fluidised bed reactor agglomerates fomed 

accidently by sticking or melting of several solid particles; in 
view of their size, these agglomerates cannot be maintained in 
fluidiaation and are deposited on the fluldlsatlon grid; at the end 
of a time of varying length the accumulation of these agglomerates 

10 may thus bring about the clogging of the apertures in this grid. 
In particular agglomerates may appear in processes of 
coal gasification by fluldlsatlon. In this case It Is essential to 
be able to extract from the fluidised bed reactor the coal ash which 
is more or less softened by the effect of the temperature and which 

15 has a tendency to bring about sclcking of the granules* Thus these 
ashes must be discharged as rapidly as possible before the 
agglomerates of ash reach troublesome dimensions. 

Agglomerates may also form in processes of polymerisation or 
copolymerisatlon in the gas phase of ethylenlcally unsaturated 

20 monomers, when operating In a fluidised bed apparatus in the 

presence of one or more solid catalysts or initiators leading to the 
formation of particles of polymer which enlarge as the reaction 
proceeds, these polymer particles being maintained In the fluidised 
condition by a rising gas stream containing the said ethylenlcally 

25 unsaturated monomers. As the polymerisation or copolymerisatlon 

reaction is exothermic, hot spots may be produced and lead, when the 
locally prevailing conditions In the fluidised bed allow, to a 
softening of the polymer particles or copolymer particles and to the 
formation of agglomerates. 

30 It is known from European Patent Application No 0088655 to 

polymerise or to copolymer Ise alpha-olef Ins in a fluidised bed. In a 
fluidised bed reactor comprising in its bottom part a fluldlsatlon 
grid with an opening connected to a vertical evacuation piping, this 
piping being equipped with a high-speed valve and being connected to 

35 a discharge vessel. A gas inlet is connected to the vertical 
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piping, at a place located between the valve and the fluldlaatlcm 
grid. Although this aparatus is aatlsfactory for evacuating 
entirely or partially the fluldised bed contained la the fluldlaed 
bed reactor , vhen operated under the conditions Indicated In the 

5 said Patent Application, It has been found that the volume of the 
discharge vessel could become unreasonably large when the fluldised 
bed reactor possesses a relatively large diameter, of about 2 metres 
or more, and is equipped with a horizontal fluidlsatlon grid. 

It has also been proposed to employ a fluldised bed apparatus 

10 whose principal element has the form of a cylinder with a vertical 
axis of revolution, this apparatus comprising In its lower part a 
fluidlsatlon grid having the form of a truncated cone , provided at 
its centre with an aperture communicating directly with a discharge 
pipe connecting the fluldised bed with the outside. The funnel 

15 shape of the fluidlsatlon grid corresponds to the lateral surface of 
a truncated cone of revolution, the virtual vertex of which la 
oriented downwards, the axis of which is vertical and the generatrix 
forms with the horizontal plane an angle which is generally high, in 
order to favour the discharge from the fluldised bed apparatus of 

20 the granules or agglomerates deposited on the grid and which slide 
under the action of gravity along the wall of the fluidlsatlon grid 
■ to the lowest point, where the aperture communicating with the 

discharge pipe is situated. In such an apparatus, it is also known 
to use a fluidlsatlon grid having the form of a truncated cone, the 

25 virtual vertex of which is oriented downwards, and which is 

connected to the cylindrical body of the fluldised bed apparatus by 
a small peripheral portion forming with the horizontal plane a high 
angle, of 60^ at least. The fluidlsatlon grid communicates with the 
outside by means of a discharge pipe. However, It has been observed 

30 that the use of such fluidlsatlon grids causes in the fluldised bed 
a heterogeneity which Is the more pronounced, the higher the angle 
of the generatrix of the cone and the larger the size of the 
fluldised bed apparatus* Thus for industrial scale fluldised bed 
apparatus having the form of a cylinder of revolution with a 

35 vertical axis and a radius at least equal to 0.5 metre and generally 

3 
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over X metre, the difference In level existing between the centre 
and tbe periphery of a fluldlsetlon grid of this type becoaes 
considerable by comparison with the height of the fluldlsed bed, 
which leads to a pressure drop of the fluldlsed bed which Is 

5 appreciably lower at the periphery than at the centre* Because of 

this, it is found that preferential passages of the fluldisatlon gaa 
through the fluldlsed bed are produced, a phenomenon known as 
"channelling". These preferential passages. In the case mentioned 
above, are localised along the walls of the fluldlsed bed apparatus^ 

10 which brings about the forroatlon of a poorly agitated zone In the 
centre of the fluldlsed bed and consequently favours the formation 
of agglomerates In this zone. Moreover, the throughput of the 
rising gas stresm, which Is higher 

In the vicinity of the wall than at the centre of the fluldlsed bed> 

15 disturbs the descending flow of the solid particles and leads to 

hydrodynamlc instability phenomena, which may becotoe prejudicial to 
the good operation of the fluldlsed bed apparatus- 

A fluldlsed bed apparatus had now been found which comprises a 
fluldisatlon grid making it possible to solve the above mentioned 

20 difficulties namely by facilitating the rapid discharge from the 

apparatus of granules or agglomerates deposited on the grid, into a 
discharge chamber and without promoting the appearance in the 
fluldlsed bed of "channelling" phenomena. This fluldisatlon grid is 
particularly well adapted to large- dimensioned fluldlsed bed 

25 apparatus • 

The present invention therefore relates to a fluldlsed bed 
apparatus in the form of a cylinder with a vertical axis of 
revolution and a radius R2, comprising in its lower part a 
fluidisation grid provided at its centre with a circu3-ar aperture of 

30 radius r conmunl eating with a discharge pipe,' this apparatus being 
characterised in that the discharge pipe conmiunlcatea , via a 
full-flow rapid opening valve, with a discharge chamber, the latter 
being provided with outlet means, and in that the f luldisatlou grid 
has the form of a surface of revolution coffiprising the joined 

35 lateral surfaces of at least two coaxial truncated cones of 

4 
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revolution, TCi TC2 the virtual vertices of which are 
orleated downwards: 

- the truncated cone of revolution TCi, comprising a 
generatrix forming with the horizontal plane an angle 

5 at moet equal to 15" and two bases consisting of circles 

with radii r and R^, Ri being greater than r, 

- the truncated cone of revolution TC2, comprising a 
generatrix forming with the horizontal plane an angle A2 
greater than the angle and at most equal to 30 and 

10 two bases consisting of circles with radlae and R2, 

such that 

0.2 «^ ^l/K2<^ 0.8 
and preferably such that 

0,4 *^ Ri/R2'^ 0.6 : 

15 The central part of the fluldlsatlon grid, consisting of the 

lateral surface of TCi^ is characterised by two horizontal 
circular bases. The smaller of these two bases corresponds to the 
central aperture of the fluldlsatlon grid. It consists of a circle 
with radius r, preferably Identical to the radius of the discharge 

20 pipe. The larger of these two bases consists of a circle with 

radius R]., greater than the radius r, but smaller than the radius R2 
of the fluldised bed apparatus- The angle may be equal to 0*; in 
this case the lateral surface of TC^ becomes a plane and horizontal 
ring composed of the surface comprised between two co-planar circles 

25 with radii r and Ri- 

The Joined part, situated beyond the central part of the 
fluldlsatlon grid, consists of the lateral surface of the truncated 
cone of revolution TC21 which is characterised by a generatrix 
forming with the horizontal plane an angle A2 greater than the angle 

30 kit preferably greater than 10", and at most equal to 30*, 

preferably at most equal to 25*". It has In fact been observed that 
when the angle A2 Is less than or equal to the angle A^, and in 
particular less than 10°, the granules or agglomerates which may be 
deposited on the fluldlsatlon grid or present In Its vicinity cannot 

33 be effectively discharged outside the fluldised bed via the central 

5 
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aperture* It has been observed. In fact, that the gas jet leavlx&g 
the orifices of the grid fonas an obstacle to the slldltkg of the 
granules or agglomerates onto the fluldisatlon grid, when the angle 
A2 la Insufficient* Horeover , when the angle A2 ia too great, 

5 in particular 30°, the appearance of "channelling" pheixoiaena Is 

noted In a zone of the fluldised bed situated along the %callB of the 
fluidlsed bed apparatus employed on an Indxistrial scale* On the 
contrary, the use of a fluldisatlon grid which cooprises in 
accordance with the invention the lateral surface of a truncated 

10 cone of revolution, TC2, having an angle greater than the 
angle Ai and at most equal to 30^, makes it possible to both 
giiarantee excellent homogeneity in the fluidlsed bed and to favour 
the rapid discharge of all the granules or agglomerates which may be 
deposited on the grid or present in its vicinity. 

15 The part of the fluldisatlon grid composed of the lateral 

surface of the truncated cone of revolution TC2 is also 
characterised by two horizontal circular bases. The larger of these 
two bases corresponds to the horizontal section of the fluidlsed bed 
apparatus, consisting of a circle with radlas &2* smaller 

20 base of TC2, consisting of the circle with radltis Ri, Is identical 
to the larger base of TC-^, so that the lateral surface of TCi and 
TC2 are Joined. The circle with radius is thus the comion base 
of TCi and TC2» and the value of the radius Is chosen such that 
the ratio Ri/R2 is equal at least to 0.2 and most to 0.8. In fact, 

25 it has been observed that when the ratio 'B.1/R2 is less than 0-2 

"channelling" phenomena may appear in the fluidlsed bed along the 
vails of the fluidlsed bed apparatus. On the other hand, when this 
ratio is greater than 0.8, it is found that any granules or 
agglomerates deposited on the fluldisatlon grid or present in Its 

30 vicinity are liable to stagnate for a relatively long period in this 
zone of the fluidlsed bed, to attain troublesoae dimensions and 
accumulate in large quantities. 

The fluldisatlon grid described above occurs in the form of a 
surface of revolution consisting of the Joined lateral surfaces of 

35 two coaxial truncated cones of revolution, TCi and TC2- However, it 
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l8 not the Intention to llott the scope of the present Invention to 
a fluldlBatton grid comprising only two lateral surfaces of 
truncated cones; In fact, one may also employ fluidlsatlou grids 
consisting of the joined lateral surfaces of a number of coaxial 
truncated cones of revolution, comprising one or more truncated 
cones of revolution complying with the definition of the truncated 
cone of revolution TCi and one or more truncated cones of revolution 
complying with the definition of a truncated cone of revolution TC2 
the virtual vertices being oriented downwards. The truncated cones 
of revolution of type TC^ are arranged joined between the circular 
bases with radii comprised between the extreme values r and R^; 
the large base of each of these truncated cones constitutes at the 
same time the smaller base of the truncated cone immediately 
following In the direction going from the centre towards the 
periphery of the fluidlsatlon grid. Moreover, the truncated cones 
of revolution of type TCj^ have a generatrix forming with the 
horizontal plane an angle ki at most equal to 15" and preferably at 
most equal to 10°. Preferably the value of the angle Ax of the 
truncated cones increases as the truncated cones of revolution of 
the type TC^ succeed each other in the direction going from the 
centre towards the periphery of the grid. Likewise the truncated 
cones of revolution of type TCj are arranged joined between the 
circular bases with a radius comprised between the extreme values 

and R2 the large base of each of these truncated cones 
constituting at the same time the smaller base of the truncated cone 
immediately following in the direction going from the centre towards 
the periphery of the fluldisatlon grid. They also have a generatrix 
forming with the horizontal plane an angle A2 greater than the 
greatest value of Ai preferably greater than 10 and at most equal 
to 25", preferably at most equal to 20". Preferably the value of 
the angle A2 Increases as the truncated cones of revolution of 
type TC2 succeed each other in the direction going from the centre 
towards the periphery of the grid. 

However, In order to produce a fluidlsatlon grid of this type 
in a practical and inexpensive manner. It Is preferable that the 
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number of truncated cones of revolution should be Halted for each 
of the truncated cones of revolution of types TC^ and TC2 to a 
value comprised between I and 3* 

The fluldlsation grid Is pierced with apertures » the nuaher, 
dimension and arrangement of which comply with the relevant 
technical standards. In particular, the speed of the gas stream 
circulating through the apertures must he sufficient to prevent the 
solid particles making up the fluldlsed bed from falling through 
these apertures; this speed is generally of the order of a few 
metres per second, or several tens of metres per second, for ex^ple 
comprised hetween 5 and 50 metres per second- Moreover, the total 
surface area of the apertures of the grid, or what is called the 
admission surface of the grid. Is generally calculated In such a 
way that the ratio of the admission surface area to the total 
surface area of the grid is less than 1/10 and generally comprised 
between 1/20 and l/lOO. The apertures may be simple cylindrical 
perforations, that Is to say having the form of a cylinder of 
revolution whose axis forms with the plane of the grid an angle 
generally comprised between 30** and 90" preferably close to 90**, 
The diameter of the apertures la generally comprised between 2 and 
20 millimetres, depending on the fluidisatlon conditions, the si^e 
of the particles to be fluldlsed, the devices for introduction and 
discharge of these particles- The apertures of the fluidisatlon 
grid may also have the form of a slit, a cone, a tubule provided 
with a nozzle or covered with a cap. The apertures are also 
generally arranged regularly on the fluidisatlon grid, for example 
as a network of the centred hexagon type, each aperture thus being 
at the vertex of an equilateral triangle with a side of 10 to 
100 mm. 

In the present Invention the circular aperture of radius r 
communicates with a discharge pipe provided with a full- flow 
rapid-opening valve, this discharge pipe connecting the fluldlsed 
bed to a discharge chamber arranged beneath the valve. The 
discharge of the granules or agglomerates which may be deposited on 
the fluidisatlon grid or are present in its vicinity may be effected 
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by opening Che valve rapidly, the outlac meana of the discharge 
chamber being closed , then closing the said valve, and after any 
degassing, collecting the granules or egglomeratea via the said 
outlet means. This arrangement is particularly advantageous ^hen 

5 the fluidised bed apparatus is operated under a pressure greater 
than atmospheric pressure - 

In addition. It has suprlslngly been found that the form of the 
fluldlsatlon grid Is related to a certain extent with the discharge 
chamber. More especially, the value of the radius of the 

10 circle constituting the common base of the two truncated cones of 
revolution TCj and TC2, Is an Important characteristic of the 
fluldlsatlon grid la relation to the volume (V) of the discharge 
chamber. It has been found that it is advantageous to select a 
radius Ki such that: 

15 Rx/(V)l/3< 0.8 

When this ratio is greater than 0*8, it Is frequently observed that 
any granules or agglomerates present on the fluldlsatlon grid are 
not always totally discharged; the remaining particles or 
agglomerates are then liable to attain considerable dimensions and 

20 to clog the fluldlsatlon grid. It has been observed that In certain 
processes where the powdery solid which has been fluidised consists 
of slightly sticky particles liable to agglomerate with each other 
easily. It is preferable that the ratio Ri/(V)^/^ should be such 
that: 

25 0.4<Ri/(V)l/3<5.0.7 

The ratio between the volume of the fluidised bed apparatus and 
that of the discharge chamber Is preferably 1000:1 and 10:1, and 
most preferably comprised between 200:1 and 30:1. 

The discharge pipe has an internal radius preferably identical 

30 to the radius r of the central aperture of. the fluldlsatlon grid. 

The value of the radius r Is generally comprised between 10 and 1000 
times Che mean radius of the particles being fluidised in the 
fluidised bed apparatus, this ratio being preferably comprised 
between 30 and 300. Too small a radius r would run the risk of 

35 clogging the discharge pipe and too great a radius r would run the 

9 
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rlelc of causing upset In the flaldlsed bed, such as "channeLXing" 
phenomena . 

Furthermore, In order to avoid clogging of the discharge plF>e, 
it is recommended to circulate in the latter a rising gas stream 

5 having a speed coaiprised between 5 and 50 times, preferably 

comprised between approximately 10 and 30 times tbe minimum speed of 
gas which would entrain the fluldisation of the particles into the 
said discharge pipe* An inadequate speed might cause clogging of 
the discharge pipe and too great a speed might risk causing 

10 perturbations in the fluidised bed such as "channelling" phenomena. 
This rising gas stream may be introduced into the discharge pipe by 
means of a tube leading into it at a point situated above the valve 
and preferably in its limediate vicinity. 

The present invention also relates to a process for using the 

15 fluidised bed apparatus, comprising a fluldisation grid and 

a discharge device such as described above. To maintain the solid 
particles in the fluidised state In the bed, the speed of the 
fluldisation gas through the fluidised bed must be greater than the 
minimum speed of fluldisation of the particles, and preferably 

20 comprised between about 1.5 and 10 times and more especially between 
about 3 and 8 times Vjgf- Moreover, it is preferable for the ratio 
of the pressure existing in the fluidised bed to that existing in 
the external part of the full— flow rapid- opening valve, that is to 
say in the discharge chamber, to be greater than 5, preferably 

25 comprised between 10 and 25; the difference between these two 

pressures may also be greater than 0.4 MPa, preferably coaprised 
between 0.5 and 2-5 MPa. This makes it possible to facilitate rapid 
and total discharge of the granules or agglomerates wiiich may be 
deposited on the fluldisation grid or present in Its vicinity. 

30 The present invention may be <ised "in processes employing the 

fluldisation technique, especially in processes of granulation of 
solid substances In powder form. The apparatus is particularly well 
suited to fluldisation operating under pressure, and also to powders 
consisting of particles having a mean diameter comprised between 0.1 

35 and 5 ma., and which may be slightly sticky or liable to agglomerate 
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easily* In this way this apparatus nay be used In fluidlsed bed 
operations Intended £or gasifying coal, or more especially for the 
polymerisation or copolymeTlsatlon in the gas phase of one or more 
ethylenically unsaturated toonomers, such as ethylene , propylene, 

5 l-butene, 1-hexene, 4-iDethyl-l-pentene and l-octene. The 

polymerisation or copolymerlsatloQ of ethylenically unsaturated 
fiiOQoiaers aay be carried out In the presence of a catalyst system of 
the Ziegler-Hatta type consisting on the one hand of a solid 
catalyst (a) comprising atoiaa of a transition metal belonging to 

10 group IV, V or VI of the Periodic Table o£ Elements, halogen atoms 
and optionally magnesium atoms, and on the other hand of a 
co-catalyst (b) consisting of an organo-metallic compound of a metal 
of groups I to XII of the said Table* This polymerisation or 
copolymerisation may also be carried out in the presence of a 

15 catalyst comprising a chromium oxide compound, associated with a 
granular support based on a refractory oxide and activated by 
thermal treatment at a temperature of at least 250'*C and at most 
equal to the temperature at which the granular support begins to 
sinter, under a non— reducing atmosphere, preferably an oxidising 

20 atmosphere- It is generally carried out a pressure comprised 

between 0.5 and 5 MPa and a temperature comprised between 0 and 
115''C. 

The invention is illustrated in a non-restrictive manner, by 
means of diagrams represented in Figures 1, 2 and 3. 
25 Figure 1 Is a simplified diagram of the lower part of a 

fluidlsed bed apparatus comprising a fluldisatlon grid according to 
the invention having an angle A]^ which is not zero. 

Figure 2 is a simplified diagram of the lower part of a 
fluidiscd bed apparatus comprising a fluldisatlon grid according to 
30 the invention having an angle which is zero- 

Flgure 3 is a simplified diagram of the lower part of the 
fluidlsed bed apparatus operating under pressure and comprising a 
fluldlsatioQ grid and a device employing a discharge chamber. 

Figures 1 and 2 show In diagram forms 
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- at (1) a fluldlsad bed apparatus coaprlsing la tbe vicinity of 
Its base » 

- at (2) a fluldlsation grid coualstlng of the joined lateral 
surfaces of two truncated cones of revolution TC^ and TC2» 

5 - at (3) and (4) the inlet pipes for flaidlsatlon gas» 

- at (5) the central aperture of tbe fluldlsation grid 
communicating , 

at (6) with a discharge pipe which makes it possible to 
withdraw rapidly the granules or agglomerates which aay be 
10 deposited on the fluldlsation grid (2) or present in its 

vicinity. 
In Figures 1 and 2: 

- represents the angle formed by the generatrix of the 
truncated cone of revolution TCj^ with the horizontal plane, 

15 this angle being in particular zero in Figure 2, 

A2 represents the angle formed by the generatrix of the 
truncated cone of revolution TC2 with the horizontal plane, 

- r represents the radius of the circle corresponding to both the 
smaller base of the truncated cone of revolution TC^ and the 

20 central aperture (5) of the fluldlsation grid, 

- Ri represents the radius of the circle corresponding to the 
larger base of TCi and the smaller base of TC2, and 

R2 represents the radius of the circle corresponding both to 
the larger base of TC2 and the horizontal cross-section of the 
23 fluidised bed apparatus 

The fluidised bed apparatus represented in Figure 3- comprises a 
fluldlsation grid having a central aperture, two Inlet pipes for 
fluldlsation gas and a discharge pipe as shown diagraiaatically by 
the various elements (1), (2), (3)» (4), (5) and C&> in Figures 1 
30 and 2; it also comprises: 

- at (7) a full-flow rapid-opening valve arranged on the 
discharge pipe (6), 

- at (8) a gas feed tube making it posaible to circulate in the 
discharge pipe (6) a rising gas stream, 

35 - at (9) a discharge chamber provided in Its lower part with an 
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outlet pipe (10) capable of being closed by a valve (It), 
at (12) piping provided with a valve (13) making It poaslble to 
Introduced optionally an Inert gas into the discharge chamber 
(9), and 

5 - at (lA) piping provided with a valve (15) making It possible to 
lower rapidly the pressure prevailing In the discharge chamber 
(9) If necessary. 
.The fluldlsed bed apparatus represented in Figure 3 is employed 
in the following manner, with a view to discharging the granules or 
10 agglomerates deposited on a fluidisatlon grid or present In its 
vicinity. 

The solid substances In powder formed contained In the fluldlsed 
bed apparatus (1) being maintained in the fluldiaed state by the 
introduction of fluidisatlon gas Into the pipes (3) and (4), gas Is 

15 continuously introduced into the tube (8) It being possible for this 
to be identical to or different from the fluidisatlon gas; the 
rising speed of the gas in the discharge pipe (6) Is comprised 
between 5 and 50 times the minimum speed of fluidisatlon of the 
solid substances in powder form in the discharge pipe (6)j 

20 preferably the rising speed of the gas in the discharge pipe (6) is 
such that the solid substances in powder form liable to be present 
• in this pipe (6) are entrained upwards by what is known as the "plug 
flow" effect; in a flow of the pulsating type, the heat exchanges 
between gas and solid are very Intense , which makes possible an 

25 effective cooling of the solid substances in powder form, which may 
be too hot, and are liable to be present in the pipe. 

In order to discharge the granules or agglomerates present on 
the fluidisatlon grid (2) or situated In its vicinity, the 
valve (17) is opened so as to place the discharge pipe (6) in 

30 cotmnunicatlon with the chamber (9) in which the pressure is 
appreciably lower than that prevailing In the fluldlsed bed 
apparatus (1); the speed of opening of the valve (7) may be chosen 
such that the gas current created from top to bottom in the 
discharge pipe (6) Is not Interfered with by the gas current 

35 introduced by the tube (8). Owing to the special form of the 
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fluidisatlon grid (2), the granules or agglomeratea deposited on It 
are tnoatly assembled In the central part of the said g:rld consisting 
of the lateral surface of TCi; the granules or agglotserates 
deposited on the part situated beyond the central part of the 

5 fluidisatlon grid, that is to say consisting of the lateral surface 
of TC2, slide by gravity along this grid Into the central part. 
The rapid opening of the valve (7 > produces an effective aspiration 
of all the particles present on the central part of the fluidisatlon 
grid or located In its vicinity. The valve (7) is maintained open 

10 for a short period of the order of a few seconds In order to permit 
filling of the discharge chamber (9). After the closure of the 
valve (7>, the contents of the discharge chamber (9) are discharged 
to the outside, hy the opening of the valve (Xl)* After the closure 
of the valve (11) and the re-eatabltshment of the desired pressure 

15 in the discharge chamber (9), a new discharge operation may be 
effected. 

It may be expedient to equip the discharge chamber (9) with 
piping (12) and (14) equipped with the valves (13) and (15) 
respectively. As soon as the discharge chamber (9) has been filled 

20 and the valve (7) has closed, it may be preferable in certain cases 
to open the valve (15) to lower the pressure prevailing In the 
discharge chamber (9) rapidly, then, by opening the valve (13), and 
introducing a gas, which may be inert, via the piping (12) to 
guarantee a circulation of this gas through a discharge chamber (9) 

25 during a period sufficent to eliminate, for example, the residuals 
of the gaseous mixture coming from the fluldlsed bed apparatus (1)» 
The valves (13) and (15) are then closed before discharging the 
contents of the discharge chamber (9) by opening the valve (11). 
As it has been possible to note after several months of 

30 industrial exploitation of a fluldlsed bed apparatus prodxjcing 
polyethylene in the gas phase according to the invention, it is 
possible to effect under excellent operating and safety conditions, 
the rapid discharge outside the fluldlsed bed of the grannies and 
agglomerates deposited on the grid or present in its vicinity. 
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Example I 

A polymerisation of ethylene in the gas phase Is carried out in 
the fluidised bed device such as represented in Figure 3, comprising 
a fluidised bed apparatus (1), serving as polymerisation reactor and 

5 having the form of a cylinder revolution with a radius R2 - 1-5 
metres and a vertical axis. The lower part of the fluidised bed 
apparatus (1) comprises a fluidisation grid (2) which communicates 
at its centre via a circular aperture (5) with radius r - O.OSmetres 
with a discharge pipe (6) having the form of a cylinder of 

10 revolution of radius r and a vertical axis. The discharge pipe (6) 
is provided with a full flow rapid opening valve (7) of the 
spherical casing type, actuated by a pneumatic control providing its 
complete opening in approximately 0»5 second. It also comprises a 
feed tube for gas mixture (8), which is permanently traversed by a 

15 throughput of approximately 25 m^/h, this gaseous mixture having the 
same composition and being at the same pressure and temperature as 
the gaseous mixture feeding the fluidised bed apparatus via the 
pipes (3) and (4). The discharge pipe (6) is connected to the 
discharge chamber (9) of volume V, equal to 1.100 cu metre. This 

20 chamber is provided in its lower part with a drainage pipe (10) 

comprising a full flow valve (11) of the spherical ball casing type. 
The pressure of 2.1 tfPa existing in the fluidised bed apparatus (I) 
is maintained constant during polymerisation; that existing in the 
discharge chamber (9) is atmospheric pressure. 

25 A gaseous mixture Is circulated through the fluidised bed which 

comprises 50% by volume of ethylene and 50% by volume of hydrogen, 
at a temperature of 92 ^'C- This gaseous mixture circulates at the 
rising speed of 50 cm/sec through the fluidised bed consisting of 
particles of ethylene being polymerised, having a mean diameter by 

30 mass of 650 microns. There is also introduced into the fluidised 

bed apparatus (1) an olefin polymerisation catalyst used In the form 
of a prepoljTner, catalyst and prepolymer being prepared according to 
the information in Example I of French Patent No. 2405961. 

The fluidisation grid (2) consists of the joined lateral 

35 surfaces of two coaxial truncated cones of revolution TCi and TC2, 
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having a generatrix forming with the horizontal plane aa angle Ki of 
6* and an angle A2 of 12* respectively. The radius of the circle 
constituting the caunaon base of the two truncated cones of 
revolution TC^ and TC2 la equal to 0.7 metres. The apertures of the 

5 grid have the form of a cylinder of revolution of 3 an dlaseter and 
a vertical axis In relation to the plane of the grid. The ratio of 
the admission surface area to the total surface area of the grid Is 
equal to 1/34. These apertures are arranged regularly on the 
fluldlsation grid according to a netvork of the centred hexagon 

10 type, each aperture being at Che apex of an equilateral triangle 
having a side of 22 ma* 

In order to purge the lower part of the fluidiaed bed apparatus 
(1), the following operations are performed without stopping 
polymerisation: 

15 - The valve (7) is opened and this valve is left open for about 
10 sees, the valve (11) and the valves Cl3> and (15) remaining 
closed, and the gas stream arriving via the tube (8) being 
maintained at a constant throughput; 

- The valve (7) Is closed, then in order to avoid any risk, of 
20 continued polymerisation in the discharge chamber (9)^ the 

valve (15) is opened iu order rapidly to lower the pressure 
existing in the discharge chamber C9)> this pressure thus 
decreasing from 2.1 MPa to approximately atmospheric pressure; 

- Kext, by opening the valve (13), a current of nitrogen 
25 introduced via the piping (12) Is circulated for several 

minutes through the polyethylene powder contained in the 
discharge chamber (9); 

- Next the valves (13) and (15) are closed and the contents of 
the discharge chamber are collected by opening the valve (11); 

30 when the discharge chamber (9) is enpty the valve (11> ts 

closed. 

After these operations it may be found, after stopping the 
polymerisation and degassing the fluidised bed apparatus, that no 
agglomerate remains deposited on the fluidlsatlon grid (2) or 
35 present in the vicinity of same, and that the use of this 
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fluldisatlon grid dofto not favour th^ formation of agglomerates In 
the fluidlsed bed by any "channelling" phenomena • 
Example 2 

Polymerisation of ethylene Is carried out by means of an 
installation identical to that described In Example 1, except for 
the fact that instead of using a fluldisatlon grid having an angle 
Ai of 6** and a radius of 0.7 metre, a fluldisatlon grid is 
used having an angle A]^ of 0* and a radius of 0.6 metre, this 
grid being such as represented diagrammatlcally, in Figure 2. 

The operations described in Example 1 are performed and, after 
stopping the polymerisation and degassing the fluidlsed bed 
apparatus. It is found that no agglomerate remains deposited on the 
fluldisatlon grid (2) or present in its vicinity, and that the use 
of this fluldisatlon grid does not favour the formation of 
agglomerates in the fluidlsed bed. 
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Case 6156/B158(2> 



Claims: 

1. Fluidised bed apparatus having the fora of a cylinder oE 
revolution vltb a vertical axis aad of radius R2, compErisitig in 
Its lower part a fluldlsatlon grid provided at its ceutre with a 
circular aperture of radius r coaraunlcating with a discharge pipe, 
this apparatus being characterised in that the discharge pipe 
communicates, via a full-flow rapid opening valve, with a discharge 
chamber, the latter being provided with outlet neaos, and in that 
the fluldlsatlon grid has the fom of a surface of revolution 
consisting of the joined lateral surfaces of at least two coaxial 
truncated cones of revolution, TC^ and TC2, the virtual vertices 
of which are oriented downwards; 

- the truncated cone of revolution TCj^, comprising a 
generatrix forming %rf.th the horizontal plane an angle at 
most equal to 15* and two bases consisting of circles with 
radii r and R^, Ri being greater than r, 

— the truncated cone of revolution TC2 cooprising a generatrix 
forming with the horizontal plane an angle greater than 
the angle and at Htost equal to 30", and two bases 
consisting of circles with radii and R2, such that 

0.2 <.Ri./R2^ 0.8 
Z. Fluidised bed apparatus according to clais 1, characterised in 
that the volume (V) of the discharge chaaber Is related to the 
radius Rx by Che expression: 

BLi/(V)l/540-8 
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3* Fluldlsed bed apparatus according to any of the claims 1 or 2, 
In which the two bases consisting of circles with radii and R2 
are such that: 

0.44Ri/R2 ^ 0*6 

5 4. Fluldlsed bed apparatus according to any of the claims 2 or 3» 

in which the volume of the discharge chamber and the radius Ri In 
the fluidlsatioQ grid are such that: 
0.A<6Ri/(V)3-/34o.7 

5. Fluldlsed bed apparatus according to any of the claims 1 to A, 
10 characterised in that a gas feed tube leads Into the discharge pipe 

at a point situated above and In the immediate vicinity of the 
full- flow rapid opening valve. 

6. Process for utilising the fluldlsed bed apparatus according to 
claim 1, characterised in that the ratio of the pressure existing in 

15 the fluldlsed bed apparatus to that existing in the outer part of 
the full flow rapid opening valve Is greater than 5, preferably 
comprised between 10 and 25 • 

7. Application of the fluldlsed bed apparatus according to claim 
1, for the gasification of coal. 

20 8. Application of the fluldlsed bed apparatus according to claim 1 
to polymerisation or copolymerlsatlon In the gas phase of 
ethylenically unsaturated monomers - 

9. Application of the fluldlsed bed according to claim 1, to the 
granulation of solid substances In powder form. 

25 
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